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Abstract. External errors of effective temperatures of stars for selected 
libraries are estimated from data intercomparisons. It is found that the 
obtained errors are mainly in a good correspondence with the published 
data. The results may be used to homogenize the effective temperatures by 
averaging the data (with the weights inversely proportional to the squared 
errors) from independent sources. 
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1. Introduction 



Numerous spectral and photometric stellar catalogues of the basic atmospheric para- 
meters (r e ff, log g, [Fe/H]) are widely used for decoding the structure, evolutionary 
stage and chemical enrichment history of the Galaxy. The rapidly growing number of 
such catalogues has imposed a need for refining procedures o f merging these stellar 
data i nto a single homogenized catalogue. In our recent paper (iMalvuto & Shvelidze 



201 lb . the technique has been applied where some homogeneous samples from se- 



lected catalogues of the T e ff values were treated by combining them in triples, quad- 
ruples, quintuples and pairs for the stars in common to determine their external er- 
rors from data intercomparisons. The r e ff values are then averaged (with the weights 
inversely proportional to the squared errors) to produce an extended mean homo- 
genized catalogue. A somewhat different procedure of homogenization was used by 



Cenarro et al. (2007) where only pairs of stars were treated and heterogeneity of the 



published errors (or other quality data) of the parameters inside every used sample 
was not taken into account. 



The most important and detailed information for stars is available in stellar spec- 
tral libraries with medium to high resolutions and good coverages of the Herzsprung- 
Russell diagram and metallicity range. Some libraries also contain the results of an ef- 



2 



V.Malyuto 



ficient parametrization of T e fi, log g, [Fe/H]. Few libraries are considered here whose 
published r e ff are compared with the r e ff from an independent ext ensive homogen- 



eous s ample with the external oT e ff taken from our previous analysis dMalvuto & Shvelidze 



201 II) . These comparisons allow to estimate the oT e ff for the considered spectral lib- 



raries, and to use the results for homogenizing the T e g values. 



2. Results 



To estimate oT e ff from data intercomparisons. lMalvuto & Shvelidze I (1201 lb have se- 
lected a set of homogeneous samples. Among them there is the most populated and 
homog eneous sample (S.l) from the photometric catalogue of lMasana. Jordi & Ribas 
d2006J) with the published r eff =5200-6700 K, oT eff =40-60 K and [Fe/H] > -1.1. For 
comparison with S.l, the following samples (S.2-S.5) with the stars in common were 
selected from the appropriate independent spectral libraries: 

5.2 dPrugniel et al . 2007) - with the r e ff compiled from the literature for ELODIE 
library. 

5.3 (IWu et al.ll201 II) - with the T e ff determined the use of the ULySS package 
from CF LIB library. 

5.4 dPrugniel. Vauglin & Kolevall201 II) - with the determined the use of the 
ULySS package from MILES library. 



20071) - with the r e ff compiled from the literature for MILES 



S.5 (ICenarro et al 
library. 

Some comparisons of the d ata are presented in F ig.Q] The T e ff from these libraries 
were reduced to the system of Masana et al. ( 20061) with the equations given on the 



left in this Figure. The T e s differences are pres ented on the right in the same Figure 
versus the publi shed quality dat a qT^ from S. 2 dPrugniel et alj2007 ) or the published 



oTeff from S.3 dWu et alJboTTb and from S.4 dPrugniel et al.ll201 lb. respectively. We 
see that the scatter depends on the qT^ for S.2 dPrugniel et al Jl2007b . as expected. To 
deal with homogeneous data, we divided S.2 into three subsamples: S.2A with the 
qT e s=3-4, S.2B with the qT e s-2 and S.2C with the qT^-0-l (the l atter data are of 
the lowest q uality). The scatters do not depend on the o-T e g for S.3 dWu et alJl20ll 
and for S.4 dPrugniel et al.11201 1 ) in this Figure, and there is no information on the 
quality data or <rT e g for S.5 dCenarro et al ]l2007l) . 



The variances for differences between S.l, on the one hand, and S.2A, S.2B, 
S.2C, S.3, S.4 and S.5, on the other hand, were calculated, respectively. Then the ex- 
ternal crT e ff for the appropriate samples were estimated from the varia nces through ex- 

tractin g the known oT e ft=49 Kfor S.l, the latter value was taken from lMalvuto & Shvelidze 
(201 1). The results are presented in TableQ] There is a nice correspondence between 
the external crr e ff and the published qT e ff for S.2A, S.2B, S.2C, respectively. For S.3 
and S.4, the obtained external crT e g are very simular to the mean published oTeff, 
respectively. Therefore, the published oT e ff should be reliable. 
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Figure 1. Comparisons of some published data 
from S.1-S.5. The reductions (broken lines) of 
all T eS to the system of iMasana et al, I d2006h 
with their correlation coefficients R and the 
numbers of stars in common N, are presented 
on the left. The numbers of stars in common 
rejected from our calculations according to the 
3cr rule, are given in brackets. The reduced data 
for r efF are presented on the right. 
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Table 1. External <tT bB for S.2-S.5 obtained from the comparison with S.l. Some published 
data and the numbers of stars in common N are given at the end of this Table. 



Pair 


S.2A 


S.2B 


S.2C 


S.3 


S.4 


S.5 


S.l, S.2A 


33 












S.l, S.2B 




64 










S.l, S.2C 






98 








S.l, S.3 








35 






S.l, S.4 










38 




S.l, S.5 












80 


Published qT^ 


3-4 


2 


0-1 








Mean published crT e s 








37+11 


44+9 




N 


42 


51 


88 


86 


60 


60 



However, the external crTW for S.5 is significantly larger then for S.4 (80 K and 
38 K, r espectively). The d ifference may occur because in the compilation for MILES 
library ICenarro et al.l (120071) used the procedure of data homogenization where het- 
erogeneity of the published errors (or other quality data) of the parameters inside every 
used samp le has not been taken into account. Our comparisons of T e ff for some cata- 
logues ( Malvuto & Shvelidze 201 lb have shown that the use of samples where the 
published crT^ are within some selected intervals really helps us deal with more ho- 
mogeneous data of r e ff. Therefore, such errors should be involved in homogenization 
process. 



3. Conclusions 



The technique of estimating the errors of catalogues from data intercomparisons has 
been applied to some samples of the published T e s for spectral libraries. The results 
will be used for producing an extended mean homogenized catalogue of T e ff. The 
same approach may be applied also for the treatment of other kinds of data. The 
stars with the most reliable parameters may then serve as templates in classification. 
Support from the Estonian Science Foundation (grant No. 7765) is acknowledged. 
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